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1. INTRODUCTION

Aibundant data  is available on the use of m icroorganism s in the pu rifi­
cation of ag ricu ltu ra l w aste w ater. Due to the  increasing num ber of 
industria l ca ttle - and pig-breeding farm s, the problem  of efficient w aste 
w ater disposal is becoming m ore u rgent. The feaces of dom estic anim als 
are rich  in organic com pounds which should be decomposed before the 
w aste w ater is discharged into rivers. Such decom position requ ires fe r­
m entation  tanks w here the bacteria l and protozoic degradation of these 
organic compounds is possible. The addition of algae accelerates the  bio­
logical oxidation process, and at the sam e tim e rem oves organic compo­
unds [9], P ro te in  can be obtained from  algae cu ltivated  on decomposing 
organic substances (not the case in the trad itional oxidation ditch). This 
system  is called a “H igh-R ate O xidation P ond” — HIROP. V arious kinds 
of w aste w ater are em ployed as m edia, the algae used belonging either 
to the C hlorophyta or the C yanophyta. M ixed algae-bacteria  system s are 
also used [8],

The au th o r’s own w ork has shown th a t algae such as C hlorella and 
Spiru lina grow  w ell on hen m anure  ex tracts, the m edium  being substan­
tia lly  purified  a t the sam e tim e. It was desided to carry  out sim ilar 
experim ents w ith  pig m anure and the m ixotrophic alga C hlorella py re- 
noidosa, s tra in  No. 366, Scenedesm us acutus, s tra in  No. 449, and two 
halophytic form s: the  cyanophyte S piru lina p latensis and the  Chloro­
phy ta  C hlorella sp. var. halofila. The object of the study  was to establish 
conditions for cu ltivating  these algae so as to obtain an in tensive biomass 
production and, at the sam e tim e, a high degree of purification of the 
m edium  used.
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2. MATERIAL AND METHODS

A l g a e .  The following algae (from  the Zator Zootechnical In s titu te ’s 
Collection of Algae) w ere used in the experim ents: C hlorella pyrenoido- 
sa Chick., s tra in  No. 366, Scenedesm us acutus Meyrne, s tra in  No. 449, 
Spiru lina platensis (Gom.) Geitl. and Chlorella sp. var. halofila [2].

M e d i u m .  Aqueous pig m anure ex tracts (PME) w ere used for the 
cultures. Solid faeces w ere collected from  bedding-free pig sheds, dried 
to constan t w eight and  thoroughly  homogenised. E x trac ts  w ere then  p re ­
pared  by shaking d ry  sam ple of m anure w ith  appropiate  am ounts of cold 
distilled  w ater for 24 h. A fter centrifuging, the su perna tan t liquid was 
filte red  th rough  filte r paper. The ex tracts  w ere used as the m edium  for 
algae culture. The following concentration grad ien ts of PM E (in g/cm 3) 
w ere used: 1 : 20, 1 : 30, 1 : 40, 1 : 50 (i.e. one p a rt by w eight of m anure: 
given volum e of water). The m ineral n u trie n t m edium  L5m [61 and the 
so-called “Z ator” m edium  [7] w ere used as controls.

C u l t u r e .  Algae w ere cu ltivated  in 0.5 1 flasks containing 250 cm3 
of the  cu ltu re  m edium . The in tensity  of illum ination was 5.5 klx, and 
the cu ltures w ere aera ted  continuously w ith  a m ix tu re  of air and 5%  
C 0 2. In  some experim ents, a light in tensity  g rad ien t from  2.5 to 80 klx 
was applied. C ultures w ere also grow n for periods ranging from  14 days 
down to 36 h, depending on the  conditions.

E s t i m a t i o n s .  The algal grow th  was m easured by the increase 
in d ry  m ater. P ro te ins and m ineral contents of the biomass obtained 
w ere determ ined. In  addition, the PM E w ere analysed for: pH -value, t u r ­
bidity  (determ ined by m easuring optical density  at m axim um  extinction 
w ith  2 =  500 nm); organic n itrogen  content (determ ined by K je ldah l’s 
m ethod); to ta l phosphorus (m olybdenum  m ethod), su lphur (weight m e­
thod), m agnesium  (titra tion  m ethod) and iron (thiocyanate m ethod), the 
procedures being those norm ally  applied in w aste w ater analyses [5], 
Organic m atte r  in the  PM E was determ ined  from  its perm anganate  value 
(PV) and from  an estim ation of the biochem ical oxygen dem and (BOD) 
[5]. All these analyses w ere perform ed before and afte r cu lture, and 
afte r centrifuging the algae. The analy tical differences indicated the 
ex ten t of purification  of the m edium .

3. RESULTS AND DISCUSSION

3.1. Effect of PME dilution on the biomass increase of Chlorella and 
bacterial flora

P re lim inary  experim ents showed th a t C hlorella pyrenoidosa No. 366 
grows well in aqueous PM E concentrations of from  2 to 5%. H igher 
concentrations do .not give b e tte r  resu lts  as the solutions obtained are
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Table 1. Contents of biogenic elements in L5m medium and individual PME solutions 
[mg/dm3]
Tab. 1. Zawartość biogennych pierwiastków w pożywce L5m i w poszczególnych roztworach 
EKS [mg/dm3]

No. Dilution rate manure : water ! mg/dm3

Nr Rozcieńczenie k a ł: woda | N I' P [ • Mg S
! Fe

1 1 : 20 428.5 386.0 190.0 23.6 1.10

2 1 : 30 278.6 214.0 118.0 20.7 1.01
3 1 : 40 185.2 171.0 97.0 12.8 0.87
4 1 : 50 169.2 147.0 80.0 11.3 0.72
5 E s m 151.5 45.5 14.8 19.5 0.60

PME — aqueous pig manure extracts 
EKS — ekstrakt kalu świńskiego

very  tu rb id . A dilu tion g rad ien t of 1 : 20, 1 : 30, 1 : 40 and 1 : 50 was usect 
to determ ine the  optim um  PM E concentration  for grow th of th is alga. 
Table 1 p resen ts  the content of biogenic elem ents in these PM E and in 
the m ineral (L5m n u trien t) controls.

The concentration  of biogenic elem ents in all ex tracts  was m any 
tim es g rea ter than  in the m ineral control. Only the  su lphur content was 
som ew hat low er in the tw o g rea test dilutions. A lgal grow th  was th e re ­
fore .expected to be good in all the media, also because of the low tu rb i­
d ity  of the PME. C hlorella pyrenoidosa No. 366 was cu ltivated  in these

Table 2. The increases of Chlorella pyrenoidosa No. 366 and bacteria biomasses gained 
in 14-day cultures on various PME solutions and L5m medium; light intensity — 5.5 klx, constant 
aeration with 5% C 0 2 addition, inoculum: 120 mg d.w./dm3
Tab. 2. Przyrost biomasy Chlorella pyrenoidosa nr 366 i bakterii na poszczególnych EKS 
i L5ra w trakcie 14-dniowej hodowli w oświetleniu 5.5 klx, przy nieprzerwanym przewietrzeniu 
z dodatkiem 5% C 0 2, inoculum: 120 mg s.m./dm3

No.
Nr

Dilution 
rate 

manure : 
:water 

Rozcień­
czenie 

k al: woda

Manure
concen­
tration

Stężenie
kału
[%]

Total
biomass
Biomasa
całkowita

[g/dm3]

Bacteria 
+  preci­
pitate 

Bakterie 
-(-osad

lg pH

Algae
biomass
Biomasa
glonów

(number 
of algae 

cells) 
log. 

z liczby 
kom. 
glonu

initial 
począt­
kowe '

-

final
końcowe

1 1 : 20 5.0 2.6460 0.9920 1.6540 8.32 6.8 7.6
2 1 : 30 3.3 2.3781 0.5432 1.8349 8.48 7.2 7.5
3 1 : 40 2.5 2.1873 0.7904 1.7969 8.46 7.3 7.4
4 1 : 50 2.0 2.0542 0.2860 1.7682 8.45 7.2 7.3
5 E s m - - - 1.3960 8.44 5.3 7.3

PME — as in Table 1 
EKS -  jak w Tab. 1
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Table 3. Turbidity of PME solutions prior and subsequent to culture devoid of algae and 
with algae, after centrifugation (numbers — absorbance, A =  500 nm)
Tab. 3. Mętność EKS wyjściowa i po hodowli bez glonów (liczby — optyczna gęstość, 
X =  500 nm) i z gloriami po ich odwirowaniu

No.
Nr

Dilution
rate

Rozcieńcze­
nie

Samples devoid of algae [days] 
Próbki bez glonów [doby]

Subse­
quent to 

algae cul­
ture 

(14th day) 
Po hodo­
wli z glo­

nami 
(14 dzień)

Dry weight 
of the pre­

cipitate 
Sucha 

masa osadu 
[g/dm3]

0 2 4 7 10

!

12 14

1 1 : 20 0.82 0.98 1.12 0.94 0.67 0.38 0.38 0.36 0.9920
2 1 : 30 0.62 0.70 0.82 0.73 0.41 0.30 0.30 0.24 0.5432
3 1 : 40 0.42 0.70 0.66 0.61 0.26 "0.17 0.17 0.16 0.3904
4 1 : 50 0.36 0.63 0.57 0.45 0.18 0.16 0.16 0.15 0.2869

PME — as in Table 1 
EKS -  jak w Tab. I

m edia. Separate  cu ltu res w ithout added algae w ere also done to estim ate 
th e  increase in biomass of bacteria , alw ays p resen t in large num bers in 
every  cu ltu re  grow ing in PME.

The algae w ere cu ltivated  for 14 days in a therm osta t a t 29°C, illu ­
m inated  at an in tensity  of 5.5 'klx, the cu ltu res being aera ted  w ith  an 
a ir + 5 %  C 0 2 m ixture . C ultu re  grow th  was determ ined  by m eans of 
dry  w eight and cell num ber. These resu lts  are  given in Table 2.

The g rea test increase in to ta l biomass in the a lga-bacteria  system  
was found in the 5°/o m edium  in which the increase in bacteria l biomass 
was also greatest. H ow ever, the g rea test increase in C hlorella pyrenoido- 
sa biom ass was found in PM E dilutions of from  2.5 to 3.c.fl/o. This incre­
ase could be defined precisely by counting the  num ber of algal cells.

T urb id ity  changes during the bacteria l cu ltu res w ere m easured and 
th e  resu lts  com pared to the tu rb id ity  of the centrifuged PM E m edium  
a fte r  algag cultures. Table 3 p resen ts these resu lts , w hich give the optical 
density  of the PM E, m easured  at m axim um  extinction w ith  A=500 nm. 
The sam ples w ithout algae w ere centrifuged  and the precip ita ted  biomass 
given in g d.w ./dm 3. B etw een the 2nd and 4th day of cu lture, the tu rb id i­
ty  of the solution increases. This is caused by rap id  m ultip lication of 
bacteria  w hich fall to the bottom  at the end of this period. This pheno­
m enon not only causes the spontaneous p recip ita tion  of organic compo­
unds, bu t also leads to considerable purification of the  m edium , in which 
a fte r 14 days’ cu lture  the tu rb id ity  was 5G°/o less th an  at the outset. A 
considerable p recip ita te  was obtained. For cu ltu res in 5%  PM E, the
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algae-free organic sedim ent constitu tes some 37'% of the to ta l biomass 
obtained.

These experim ents w ere carried  out bearing in m ind the possibility 
of obtaining a large biom ass w hich could be used as a feedstuff, th e re ­
fore, the  usefu l p roperties of all the  organic m atte r, i.e., the biom ass of 
algae and bacteria , w ere considered. D epending on the  PM E concentra­
tion, i t  contains from  42 to 48%  protein , w hich could m ake it a useful 
anim al feedstuff. In  the  rem ainder of th is discussion, the  te rm  “cultivated  
biom ass” w ill be used to m ean  the biomass of algae and will not, for 
sim plicity’s sake, be broken down into algal and bacteria l com ponents. 
The la tte r  is re la tive ly  constant, w hereas in experim en ts  to control the 
process of cu ltu re  grow th, the param eters  re fe r to the optim isation of 
algal grow th  only. How ever, w hen seeking to in te rp re t the resu lts  obtain­
ed, it ought to be rem em bered  th a t some of the  processes taking place 
are to be a ttr ib u ted  also to b ac te ria l m etabolism , w hich is necessary, for 
instance, in the  uptake of some elem ents from  the m edium.

In addition, pH changes in the m edia w ere analysed. The optim um  
pH for the grow th  of C hlorella pyrenoidosa is 7.1 - 7.4, thus bo th  the 
in itial and final pH values o f the  m edium  (Table 2) are  convenient, 
since they  do not deviate from  the  optim um  values.

Taking into account such data  as the g rea test algal biomass increase, 
the re la tive ly  sm all increase in bacteria l biomass, and the appropiate pH 
value, a PM E dilu tion of 1 : 30 was thus taken  as optim um  and used in 
fu rth e r  experim ents. I t  is also the concentration norm ally  found in liquid 
m anure [1].

U nder these conditions of grow th, the  cu ltu res a tta ined  a sta tionary  
phase betw een the  8th and 12th day, depending on the  PM E dilution. 
The grow th  ra te  reached a m axim um  during the  firs t 48 h of incubation.

3.2. Degree of PME purification by Chlorella pyrenoidosa

The grow th  of algae in  PM E is accom pained by  an appreciable purifica­
tion of the media. This was show n by  the  successive decrease in turb id ity . 
The purpose of fu rth e r  analysis was to determ ine  the ex ten t to which 
biogenic elem ents are  lost from  the  m edium  and to m easure the decrease 
in content of oxidisable m atte r by using the perm anganate  m ethod and 
estim ating the BOD.

Table 4 shows the  percentage uptake of the d ifferen t elem ents from  
the PM E afte r 14-day cu ltu res of Chlorella pyrenoidosa in rela tion  to the 
in itial quan tities of these elem ents. Thus, in com parision w ith  in itial 
values, 80 - 87%  of n itrogen  was lost, as was 27 - 44%  of phosphorus, 
27 - 52°/o of m agnesium , 32 -4 1 %  of iron and 21 - 51%  of su lphur. These 
am ounts are considerable. Indeed, elem ents whose concentrations in

E O c e a n o l o g ia  t .  17
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Table 4. Uptake of elements from PME solutions in 14- day cultures of Chlorella pyrenoidosa 
No. 366; in per cent of loss from the initial amount
Tab. 4. Zużycie pierwiastków z EKS po 14-dniowej hodowli Chlorella pyrenoidosa nr 366, 
w procentach ubytku od stanu wyjściowego

No.
Nr

Dilution rate 
manure: water 
Rozcieńczenie 

kal: woda

% loss 
% ubytku

N
1 P

Mg | S Fe

1 1 : 20 80.32 27.76 52.85 21.80 39.29
2 1 : 30 80.70 44.56 49.14 27.07 32.67
3 1 : 40 83.77 31.58 37.84 30.04 41.38
4 1 : 50 87.19 31.08 40.43 51.72 44.30

PME — as in Table 1 
EKS — jak w Tab. 1

PM E were high show ed the  g rea test loss. This indicates th a t Chlorella 
pyrenoidosa is capable of purify ing  the m edium  to .a  large extent.

The degree of PM E purification  was also indicated  by the perm anga­
nate value w hich gives an idea of the  ex ten t to w hich the  ex trac t can 
be oxidised, and by the  m agnitude of the  BOD.

In the above-described experim ent, PV  decreased by 65 - 69%  by 
the end of the culture, as com pared w ith  the in itia l value, depending on 
the PM E concentration. BOD fell by 92 - 95%. The decreases in these 
values are significant and once again dem onstrate the usefulness of this 
alga in purify ing  w aste w ater from  pig farm s.

3.3. Optimisation of growth in cultures of Chlorella pyrenoidosa in 
PME

In order to im plem ent w aste w ater purification  using C hlorella, it is 
necessary to select the cu ltu re  conditions such th a t the grow th  period 
of algae, and thus the  w aste w ater re ten tion  tim e, is reduced  to a m ini­
m um  of 1 - 2 days. Thus an a ttem p t was m ade to  estim ate the  optim um  
grow th conditions of C hlorella pyrenoidosa in PME.

The effect of light in tensity  was determ ined  using the  optim um  
PME dilution of 1 : 30. The following light in tensity  g rad ien t was used: 
2.5, 5, 10, 20, 30, 50 and 80 klx. The grow th  in tensity  of the  algae cu ltu ­
res was m easured  by th e  increase in  d ry  m atte r, the  degree of purifica­
tion of the m edium  being estim ated  by the decrease in its tu rb id ity  and 
PV; the resu lts  are p resen ted  in Table 5.

It was found th a t the grow th  ra te  of the cu ltu res increases w ith light 
in tensity , reaching  a m axim um  at in tensities of from  50 to 80 klx. The
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Table 5. Effect of light intensity on the growth of Chlorella pyrenoidosa No. 366 
cultivated on PME solution in dilution 1 : 30 (measured as dry weight increase) 
and decrease of the medium contamination (measured by turbidity and PV value). 
Culture duration — 14 days, inoculum 140 mg d.w./dm3.
Tab. 5. Wpływ natężenia światła na wzrost glonu Chlorella pyrenoidosa nr 366 
na EKS w rozcieńczeniu 1 : 30, mierzony wartością suchej masy, oraz towarzyszący 
temu wzrostowi spadek zanieczyszczenia podłoża mierzony jego mętnością i wartoś­
cią TN. Czas hodowli 14 dni, inoculum 140 mg s.m./dm3.

No.
Nr

Light intensity 
Natężenia światła 

[klx]

Biomass
Biomasa
[g/dm3]

% decrease 
% spadku

Culture turbidity 
Mętność kultury

PV value 
Wartość TN

1 2.5 1.68 32.2 57.6
2 5.0 2.16 43.5 56.3
3 10.0 2.62 43.5 60.6
4 20.0 2.74 49.2 57.2
5 30.0 2.86 53.2 57.0
6 50.0 3.06 58.0 52.2
7 80.0 3.44 61.3 50.0

PME — as in Table I 
EKS — jak w Tab. 1 
PV — permanganate value 
TN — test nadmanganianowy

degree of PM E purification  from  organic compounds, as indicated by 
tu rb id ity  and PV, is g rea te r a t low er light in tensities. F rom  this we m ay 
conclude th a t at high light intensities, g row th  takes place m ore as a

dni
Fig. 1. D ynam ics of grow th of C hlorella pyrenoidosa No. 366 cu ltivated  on  

PME solution  in d ilu tion  1 : 30, light in ten sity  — 50 k lx , inoculum  va lu e — 136 m g  
d.w ./dm 3

Rys. 1. D ynam ika w zrostu ku ltury C hlorella pyrenoidosa nr 366 na EKS w  
rozcieńczeniu  1 :30, przy o św ietlen iu  50 k lx , w ie lk ość  inoculum  136 m g s.m ./dm 3
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resu lt of photosynthesis th an  because of the assim ilation of organic 
substances from  the  m edium . High light in tensities thus give a high 
yield of C hlorella, bu t do not provide optim um  conditions for efficient 
PM E purification. Therefore, in la te r  experim ents, the light in tensity  
was set a t 50 klx , thus ensuring bo th  a good y ield  of C hlorella and 
reasonable degree of PM E purification. In  fu rth e r  experim ents, the 
grow th  dynam ics of C hlorella pyrenoidosa w ere studied w ith  respect to 
tim e, using the optim um  light in tensity . Fig. 1 shows th a t over a 7-day 
period, C hlorella grow s continuously in 1 : 30 PME, although the  m ost 
intensive grow th  takes place betw een  the  2nd and 4th day.

How ever, the  size of the inoculum  also has a considerable influence 
on the grow th  ra te . A p relim inary  experim en t showed th a t sta rting  w ith 
C hlorella cu ltu res of 60 mg d.w ./dm 3 and 360 mg d.w ./dm 3, the biomass 
increase afte r 4 days was 2.0 and 3.5 g d.w ./dm 3 respectively. S tarting  
w ith  an inoculum  of 1 g, a biom ass increase of up  to  2.5 g d.w ./dm 3 was 
obtained w ith in  24h. So, in fu rth e r  experim ents, the inocula used were 
as large as .possible, w hile a t the  sam e tim e, the  cu ltu re  period was 
reduced to 24 h, one w hich could be im plem ented in purification plants.

3.4. Growth of other algae in PME

Four d ifferen t species of algae — C hlorella pyremoidosa No. 366, Scene- 
desm us acutus No. 449, S p iru lina platensis and C hlorella sp. var. halofila 
— w ere grow n under the optim um  conditions described above, i.e. a 1 : 
: 30 PM E dilution, a ligh t in tensity  of 50 klx, continuous aeration  w ith 
an a ir +5%> C 0 2 m ix ture , a 24 h grow th  period and a large inoculum  
(around 1 g d.w ./dm 3).

Table 6. Biomass increase of 4 algae species cultivated on PME solution in dilution 1 : 30 (light 
intensity — 50 klx, aeration +5%  C 0 2) after 24h cultivation with high values of inoculum 
Tab. 6. Przyrost biomasy 4 glonów hodowanych na EKS w rozcieńczeniu I : 30 (przy oświetleniu 
50 klx, przewietrzaniu powietrzem +5%  C 0 2) w czasie 24 godzin i przy stosowaniu wysokich 
wartości inoculum

i Inoculum Biomass
No. Kind of algae [g d.w./dm3] [g d.w./dm3]
Nr Gatunek glonu Wartość inoculum Biomasa

[g s.m./dm3] [g s.m./dm3]

1.0068 2.5714
0.9556 2.1628
0.7228 2.6608
1.0267 2.0294

PME — as in Table I 
EKS — jak w Tab. 1

1 Chlorella pyrenoidosa nr 366
2 Scenedesmus acutus nr 449
3 Spirulina platensis
4 Chlorella sp. var. halofila
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Since the algae S p iru lina  and C hlorella sp. var. halofila are halophy- 
tes [3, 4, 7], salts w ere added to the  m edium  so that, together w ith  the 
salts in the ex trac t, the  to ta l sa lin ity  was 16.9 g/dm 3. The w eight of 
m ineral com ponents in the  PM E was 1.8 g/dm 3, so 15.1 g/dm 3 of salts 
w ere added (2.2 g/dm 3 ,NaHC03 and 12.9 g/dm 3 NaCl).

The concentration of the basic elem ents was sim ilar to th a t in the

Table 7. Uptake of nutrients and depletion of PV and BOD values in 24h cultures of 4 algae 
species cultivated on PME solution (1 : 30). Light intensity — 50 klx, aeration +5%  C 0 2, 
high inoculum levels
Tab. 7. Zużycie pierwiastków biogennych i spadek wartości TN i BZT5 ,po 24-godzinnej hodowli 
4 glonów na EKS w rozcieńczeniu 1 : 30, oświetleniu 50 klx, przewietrzaniu powietrzem +  5 %C02 
i użyciu wysokich inoculatów

% loss
No. Kind of algae % ubytku
Nr Gatunek glonu

N P Mg S Fe
PV
TN

BOD
b z t 5

1 Chlorella 366 58.2 46.2 63.3 23.5 64.4 40.3 95.6
2 Scenedesmus 449 63.3 42.7 40.0 17.2 80.4 38.6 91.3
3 Spirulina pi. 58.2 52.9 49.3 66.3 73.8 51.1 96.5
4 Chi. halofila 66.6 43.6 47.3 43.8 74.6 50.4 93.0

PME — as in Table 1
EKS -  jak w Tab. 1
BOD — biochemical oxygen demand
BZTs — biochemiczne zapotrzebowanie na tlen

PV — permanganate value
TN — test nadmanganianowy.

experim ents a lready  carried  out w ith  1 : 30 PM E (Table 1). C ultures oi 
halophytic organism s meed a high sodium  concentration for norm al 
grow th. Table 6 gives the increase in d.w. of 24 h cu ltu res of the  four 
algae. Spiru lina platensis and C hlorella pyrenoidosa gave the highest 
yields. The use of large inocula (from  0.7 to 1.0 g d.w ./dm 3), together 
w ith  a high light in tensity  pays good dividends, as the biomass increases 
in a 24h cu ltu re  exceed those obtained in a 14-day cu ltu re  of C hlorella 
pyrenoidosa (Table 2); N.B., in the  la tte r , inocula of around 120 mg 
d.w ./dm 3 w ere used.

The ex ten t of PM E purification  during  algal cu ltu re  was indicated 
by the  percentage loss of biogenic elem ents and the decrease in  PV 
and BOD (Table 7).

It can be seen from  these data  th a t n itrogen  loss was around 60®/o 
(8C°/o in the  14-day culture), phosphorus from  40 do 53%  (30 - 4G°/o), 
m agnesium  from  40 to 6 .%  (40 - 5G°/o). The uptake of su lphur and iron 
is significantly  h igher in the 24 h culture. The decreases in PV amd BOD 
are sim ilar order.
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In conclusion, it can be sta ted  th a t all the algae tested  are suitable 
for use in the biological purification of w aste w ater from  pig farm s. The 
halophytes, w hile purify ing  the  PME as efficien tly  as the  o ther algae, do 
requ ire  the  addition of large quan tities of NaCl to th e  m edium , which 
may, in practice, becom e troublesom e and render the  process unp ro fita ­
ble. On the  o ther hand, C hlorella pyrenoidosa can be recom m ended w ith ­
out reservation  as an o rgan ism s. w hich efficiently  purifies w aste w ater 
w ith  a heavy load of organic m atte r. On a large scale, optim um  grow th 
conditions for th is organism  m ust be provided if both  efficien t w aste 
w ater purification  and large quan tities of a valuable feedstuff are  to be 
obtained.

Zdzisław SIKORA
Instytu t Z ootechniki w  K rakow ie
Pracow nia B iologii Ryb i Środow iska W odnego w  Zatorze

LABORATORYJNA OCENA PRZYDATNOŚCI GLONÓW 
W PROCESACH OCZYSZCZANIA ŚCIEKÓW Z DUŻYM  
OBCIĄŻENIEM MATERIĄ ORGANICZNĄ

Streszczenie

Przebadano w zrost m iksotro iicznego  glonu C hlorella pyrenoidosa na ekstraktach  
z kału św iń sk iego . Są one bogate w e w szystk ie  b iogenne p ierw iastk i ,i zapew niają  
dobry w zrost tego glonu, ponad dw ukrotnie w yższy  w  porów naniu z kontrolą  
m ineralną.

W czasie  w zrostu kultur glonów  dochodzi do znacznego zużycia zw iązków  za­
w artych  w  ekstraktach, np. N do 87%, P do 44%, Mg do 520/o, S do 51%>. Spada  
rów nież m ętność ekstraktów .

Spadek zaw artości substancji organicznej w  trakcie hodow li g lonów  na ek s­
traktach kału jest znaczny. Np. w artość testu  nadm anganianow ego obniża się po 
hodow li o 69°/o, a  w artość BZT5 spada o 95%, co w skazuje, że badany glon jest 
organizm em  przydatnym  do oczyszczan ia  tego  typu ścieków .

Przeprow adzono op tym alizację w zrostu  tego glonu na ekstraktach  z kału  
św ińsk iego. Jako optym alne param etry ustalano: stężen ie  ek strak tów  1 : 30, n a tęże ­
nie św iatła  50 k lx , n iep rzerw an e przew ietrzan ie z dodatkiem  Styo C 0 2, w ysok ie  ino- 
culum  i czas hodow li 24 h. W tych  w arunkach przeprow adzono rów nież hodow lę  
innych glonów : Scenedesm us acutus, Sp irulina p latensis i C hlorella sp. var. h a ló ­
fila . R ów nież te glony dają dobry przyrost bioimasy na ekstraktach  z kału św iń ­
skiego, a stop ień  oczyszczania  podłoży tow arzyszący  ich w zrostow i jest znaczny.
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